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FOREJORD

The National Communications System (NCS) is an organization of the Federal
government whose membership is comprised of 22 Government entities. Its
mission is to assist the Fresident, National Security Council, Office of
Science and Technology rolicy, and Office of Management and Budget in:

6 The exercise of their wartime and non-wartime emergency functions,
and their planning and oversight responsibilities.

o The coordination of the planning for and provision of National
Security/Emergency rreparedness communications for the Federal,
governent under all circumstances including crisis or emergency.

In support of this mission the NCS has executed a Memorandum of Understanding
with the American Radio Relay League. Its purpose is to establish a broad
framework for a cooperative and close working relationship with volunteer
radio amateurs for support of national emergency communications functions. It
is intended through joint coordination and exercise of the resources of both
organizations, to enhance the nation-wide posture of telecommunications
readiness for any conceivable national emergency. This particular Technical
Informaticn Bulletin is one of a series aimed at developing an awareness in
the radio amateur community of practical, low cost EMP protective procedures,
devices, and equipment which may if utilized significantly enhance the
probability of amateur radio resources escaping serious damage during
emergency situations involving EMP events.

Comments, on this TIB are welcome, and should be addressed to:

"" " Office of the Manager
National Communications System
ATTN: NCS-TS
Washington, DC 20305-2010
(202) 692-2124



TEST: A DATE: 7-29/30-85

DESCRIPTION: This was a simulator field pulse, stand-alone equipment test

of all systems.

PURPOSE: This first test was designed to evaluate the susceptibility of

the internal wiring and components of the radio equipment to EMP.

CONFI('!RATION: Equipment was on wooden carts 34 inches above the pulser

floor. No interconnecting wiring or antennas were attached. Permanent.y

attached wiring was coiled and placed under the equipment cases.

PUS ER FIELD: 50KV/M PUOTO: 1 through 3

POER: Off INJECTION: None

AXTENNA: Off INJECTION: None

POWER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None

TEST NOTES: All equipment survived undamaged.

V1



TEST: B1 DATE: 7-30-85

DESCRIPTION: Simulator field test of all equipment with interconnecting

wires, power cords, and microphones attached.

PURPOSE: To test the susceptibility of the equipmeun to a field pulse with

these short wires attached.

CONFIGURATION: Equipment on wooden carts 34 inches high. All intercon-

necting wires installed, microphone and power, cord attached. No antenna

coax attached. Power cords coiled.

PULSES FIELD: 50KV/M PHOTO:

- POWER: Off INJECTION: None

ANTENNA: Off INJECTION: None

POWER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

TEST NOTES:

L
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TEST: B2 DATE: 7-30-85

DESCRIPTION: Simulator field test of all equipment with interconnecting

wires, power cords, and microphones attached.

PURPOSE: To test the susceptibility of the equipment to a field pulse with -.-

these short wires attached.

CONFIGURATION: Equipment on wooden carts 34 inches high. All intercon-

necting wires installed, microphone and power cord attached. No antenna

coax attached. Power cords are extended to full length.

PULSER FIELD: 50KV/M PHOTO:

POWER: Off INJECTION: None S

ANTENNA: Off INJECTION: None

POWER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None

TEST NOTES:

3
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TEST: Cl DATE: 7-31-85

DESCRIPTION: (System 2) this was a test with equipment cases grounded and

short wires attached. Field pulse.

PURPOSE: Test provided the most stringent test of equipment susceptibility

to a field pulse in an unpowered condition.

CONFIGURATION: Equipment on pulser ground plane, cases grounded to ground

plane. All short wires installed. Power cords were coiled and raised 2

inches above the floor.

PULSER FIELD: 50KV/M PHOTO: 19

POWER: Off INJECTION: None

ANTENNA: Off INJECTION: None

POWER PROTECIION. DEVICE: None

RF PROTECTION DEVICE: None ,

TEST NOTES:

F'
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TEST: C2 DATE: 7-31-85

DESCRIPTION: This was the first test of a system with power-on. Pulse

field only.

PURPOSE: To provide medium,stress from pulser field with power-on.

CONFIGURATION: Radio equipment was on wooden cart 341 inches above pulser

floor. All interconnecting, wires, mike, and power cord installed (no

antenna coax). AC power provided by Honda generator outside pulser field

and on wooden cart. Radios and generator were not grounded. Transceiver

in receive mode, on frequency 28.3 MHZ.

PuLSER FIEI.D 50KV/MPHr: 2

POWER: On IJIJECTION: None

ANTXENNA: Off BLJECTION: None

POWER PROTECTION DEVICK: None

-*o ..

BF PROTECTION DEVICE: None

%2%
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TEST: C3 DATE: 7-31-85

DESCRIPTION:, Pulser field test with the radio equipment grounded and

power-on.

PURPOSE: To exert maximum pulse field stress to the equipment in a power-

on condition.

CONFIGURATION: Equipment on floor, cases grounded to pulser ground plane,

power-on, receive mode, frequency 28.3 MHZ. AC power from Honda generator

through an isolation transformer and a power receptac.Le box. Box and

safety wire grounded to ground plane.

PULSER FIELD: 50KV/M PHOTO: 21

POWER: On INJECTION: None

ANTENNA: Off INJECTION: None

POVER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

TEST NOTES:

6
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TEST: C4 DATE: 8-1-85,

DESCRIPTION: Pulser field test with the radio equipment grounded and

power-on.,

PURPOSE: To exert maximum pulse field stress to the equipment in a power-

on condition.
v-"

CONFIGURATION: EqLipment on floor, cases grounded to pulser ground plane,

power-on, receive mode, frequency 28.3 MHZ. AC power from Honda generator

through an isolation transformer and a power receptacle box. Box and

safety wire grounded to ground plane. Neutral AC power lead also grounded

to the pulser grou, d plane.

PULSER FIE1D 5OKV/M PHOTO: 214

POWER: On INJECTION: None

ANTENNA: Off INJECTION: None

POWER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None A

TEST NOTES:

7
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Series D Tests

The series D tests began the evaluation of the protection devices and

schemes with the radio equipment. Proection devices were used primarily -.-.

on the power lines and on the antenna coax, based on the previous test

series.

The series D tests were the first simultaneous field pulse and injection

pulse tests. The injection currents were obtained from two L shaped wire

pick-up antennas that were placed in the pulser working volume. For most

of the tests the power injection current was injected onto the hot lead of

an AC power receptacle box, which was installed on the edge of the pulser

ground plane. The RF injection current was injected into the center -

conductor of a UHF connector and through two sections of RG-8 coaxial

cable, each three feet long, into the radio equipment's antenna port. The

UHF connector was grounded to the pulser ground plane through a metal hold-

down bracket. The RF protection devices being evaluated during this test

program werf installed at the juncture of the two coaxial sections, midway

between tLh hold-down bracket and the radio equipment.

The AC power drive antenna had a vertical element 55 inches high and a

horizontal element 72 inches long. The horizontal element was 55 inches

V...' V.~
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above the pulser ground plane and was parallel to the pulser's wire

elements. The AC drive current was 130 amps and 6.5 KV.

The RF drive antenna had a vertical element 72 inches high and a horizontal

element 15 feet long, which started 74 inches above the pulser ground plane

and rose to 120 inches above the ground plane. The horizontal element was

at a right angle to the overhead pulser wire elments. The RF drive

antenna current was 275 amps and 13.75 KV.

• Due to the single AC drive antenna and RF drive antenna only one radio

system could be tested at a t'.me, when an injection pulse was required.

9
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TEST: D1 DATE: 8-2-85

DESCRIPTION: (System 2) a power-on field and injection pulse test with

protection devices.

PURPOSE: To teit the effectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/M PHOTO: 31

POWER: On, INJECTION: Yes

ANTENNA: ON INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-300 UHF

TEST NOTES:

10



TEST: D2 DATE: 8-2-85

DESCRIPTION: (System 1) a power-on field and injection pulse test with

protection devices.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/M PHOTO: 33

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTE'TION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-300 UHF

TEST NOTES:

..L



TEST: D3 DATE: 8-2-85

DESCRIPTION: (System 4) a power-on field and injection pulse test with

protection devices.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

FULSER FIELD: 50KV/M PHOTO: 35

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-350 UHF

TEST NOTES:

12
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TEST: D4 DATE: 8-2-85

DESCRIPTION: (System 5) a 'power-on field and injection pulse test with

protection devices.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/M PHOTO:' 36, 37

POWER: ON INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-350 UHF

TEST NOTES:

13
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TEST: D5 DATE: 8-5-85

DESCRIPTION: (System 10) a power-on field and injection pulse test with

protection devices.

1URPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/M PHOTO: 2

POWER: On INJECTION: Yes

ANTENNA: Oa INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-300 UHF

TEST NOTES:

""'[ 14



TEST: D6 DATE: 8-5-85

DESCRIPTION: (System 11) a power-on field and injection pulse test with

protection devices.

PURPOSE: To test the effectiveness of the protection de/ices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/M PHOTO: 3

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-300 UHF

TEST NOTES:

15
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ITEST: D7 DATE: 3-5-85

DESCRIPTION: (System 16) a power-on field and injection pulse test with

protection devices.*

PURPOSE: To test the effectiveness of the protection devices.

CONFIGUBRkTION: Radio equipment was grounded to the pulser ground plane.

T he transceiver was in the receive mode on frequency 18.3 MHZ.

PULSERFIELD: 50KV/M PHOTO: 14

POWER On IJECTIN: Ye

POWERN: On INJECTION: Yes

I.O

POWER PROTECTION DEVICE: T11 Model il2

RF PROTECTION DEVICE: FCC-250-300 UHF

TEST NOTES:

16



TEST: D8 DATE: 8-5-85

DESCRIPTION: (System 3) a power-on test with protection devices and field

and injection pulses.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Radio equipment grounded to pulser floor ground plane.

Transceiver in the receive mode.

PULSER FIELD: 50KV/M PHOTO: 5

POWER: On INJECTION: Yes

ANTENNA: On INJECTION:, Yes

POWER PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: FCC-250-150 UHF

TEST NOTES:

17



TEST: D9 DATE: 8-5-85

DESCRIPTION: (System 8) a power-on test with protection devices and field

and injection pulses.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Power supplied by a 12 volt DC automobile battery in a

closed metal box. Radio is connected to the battery by a 6 foot 2 pair

cord, protection device connected from positive to negative wire of power

cord 16 inches from radio. Radio equipment case grounded to pulser ground

plane, battery not grounded. Radio on receive mode.

PULSER FIELD: 50KV/M POOTO: 6

POWER: On - Battery INJECTION: No

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: GE MOV V36ZA80

RF PROTECTION DEVICE: FCC-250-120 UHF

TEST NOTES:

rr" 18
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TEST: D1O DATE: 8-5-85
*0 * ,%f

DESCRIPTION: (System 9) a power-on test with protection devices and field

and injection pulses.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Power supplied by a 12 volt DC automobile, battery in a

closed metal box. Radio is connected to the battery by a 6 foot 2 pair

cord, protection device connected from positive to negative wire of power

cord 16 inches from radio. Radio equipment case grounded to pulser ground

plane, battery not grounded. Radio on receive mode.

PULSER FIELD: 50KV/M PHOTO: 7 "

POWER: On - 12V Battery INJECTION: No L

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: GE MOV V36ZA80 ..- '"

RF PROTECTION DEVICE: FCC-250-150 UHF

TEST NOTES:

19'.'

19-''S

i q l 9 ' 5**2' I



TEST: D11 DATE: 8-5-85

DESCRIPTION: (System. 6) a power-on test with protection devices and field

and injection pulses.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Power supplied by a 12 volt DC automobile battery in a

closed metal box. Radio is connected to the battery by a 6 foot 2 pair

cord, protection device connected from positive to negative wire of power

cord 16 inches from radio. Radio equipment case grounded to pulser ground

plane, battery not grounded. Radio. on receive mode.

PULSER FIELD: 50KV/M PHOTO: 8

POWER: On- 12V Battery INJECTION: No

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: GE MOV V36ZA80

RF PROTECTION DEVICE: FCC-250-150 UHF
-4

TEST NOTES:

20
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TEST: D12 DATE: 8-5-85

DESCRIPTION: (System 12) a power-on test with protection devices and field .

and injection pulses."

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Power supplied by a 12 volt DC automobile battery in a j
closed metal box. Radio is connected to the battery by a 6 foot 2 pair .

cord, protection device connected from positive to negative wire of power

cord 16 inches from radio. Radio equipment case grounded to pulser ground.-

plane, battery not grounded. Radio on receive mode.

PULSER FIELD: 50KV/M PHOTO: 9 ,

POWER: On - 12V Battery INJECTION: No

ANTENNA: On INJECTION: Yes T i
POWER PROTECTION DEVICE: GE MOV V36ZA80

RF PROTECTION DEVICE: FCC-250-150 UHF

TEST MtS:

21 *'
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TEST: D 13 DATE: 8-5-85

DESCRIPTION: (System 13) test of handheld radio with protection device on ...

antenna.

PURPOSE: To test the effectiveness of the protection device to a pulser

field.

CONFIGURATION: Handheld radio or, a nonconducting surface 6 inches above

the pulser ground plane. Antenna vertical, power-on, tuned to frequency *;.-

146.27 MHZ in the receive mode. Audio was being monitored during the test.

PULSER FIELD: 50KV/M PHOTO: 10

POWER: Battery INJECTION: No

ANTENNA: Rubber Duck INJECTION: No

POWER PROTECTION DEVICE: None

RF PROTECTION DEVICE: FCC-450-120 UHF with BNC connectors

TEST NOTES:

22
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TEST: D14 DATE: 8-5-85

* DESCRIPTION: (System 7) test of handheld radio with protection device on

j antenna.

PU POSE: To test the effectiveness of the protection device to a pulser

field.

CONFIGURATION: Handheld radio on a nonconducting surface 6 inches above

the pulser ground plane. Antenna vertical, power-on, tuned to frequency

146.27 MHZ in the receive mode. Audio was being monitored during the test.

I

PULSER FIELD: 50KV/M PHOTO: 11

POWER: Battery INJECTION: No

ANTENNA; Rubber Duck INJECTION: No

IJ
POWER PROTECTION DEVICE: None,

IF PROTECTION DEVICE: FCC-450-120 UHF with BNC connectors

I T:EST ROM:S
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TE;T: El DATE: 8-6-85

DESCRIPTION: System 2 test with protection devices.

PURPOSE: To evaluate the effectiveness of an assembled RF protection

device.

CONFIGURATION: System 2 was' on ground plane of pulser with equipment cases

grounded. AC power provided by Honda portable 'generator from outside

field. Transceiver in receive mode.

POLSER FIELD: 50KV/M PHOTO: 27

POWlER: On TRJECTION: Yes

IIANTENNA: On INJECTION: Yes

POWERi PROTECTION DEVICE: T11 Model 428

RF PROTECTION DEVICE: SIOV RF Test Box

TEST NOTES:

24



TET: E2 r'TE: 8-6-85

DECRIPTION: System 2 test with protection devices.

PURPOSE: To evaluate the effectiveness of an assembled RF protection

device.

COUFIGURATION: System 2 was on ground plane of pulser with equipment cases

grounded. AC power provided by Honda portable generator from outside field

with transceiver in transmit mode at 3/4 power, tuned to frequency 10.364

MHZ.

PULSER FIELD: 50KV/M PHTO: 28

PO1WER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

]F PROT CTION DEVICE: SIOV RF Test Box

TEST NOTES:

25



TEST: E3 DATE: 8-6-85

DESCRIPTION: System 2 test with protection.

PURPOSE: Recheck of commercial protection device.

CONFIGURATION: System 2, was on ground plane of pulser with equipment cases

grounded. AC power provided by Honda portable generator from outside field

with transceiver in transmit mode at 3/4 power, tuned to frequency 10.364

MHZ.

PULSER FIELD: 50KV/M PHOTO: 29

POWER: On INJECTION: Yes

ANTKEN1A: On INJECTION: Yes

POWER PROTECTION DEVICE: T1l Model 428

BF PROTECTION DEVICE: FCC-250-300 UHF

TEST NOTES: E4 not used.

26



TEST: D15/R/D15T DATE: 8-7-85

DESCRIPTION: (System 2) a power-on field and injecti on pulse test with

protection devices.

PURPOSE: To test the ettectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ with

different RF protector.

PULSER FIEM 50KV/M PHOTO: 3,14

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 4128

RV PROTECTION DEVICE: Alpha Delta Transi-Trap RT

TEST NOE:D15T transceiver in transmit mode on frequency 10.3641 MHZ.

27



TEST: D16 DATU : 8-7-85

DESCRIPTION: (System 11) a power-on field and injection pulse test with

protection devices.

PURPSE: To test effectiveness of protection device.

CONFIGURATION: Radio equipment on pulser ground plane, grounded case,

power-on, receive mode.

PULSER FIELD: 50KV/M PUOTO:

POWER: On INJECTION: Yes

AiEur: Off INJECTION: None

POR PROTECTION DEVICE: SIOV AC Test Box

W PROTECTION DEVICE: None

TEST NOTES:

28
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TEST: D17R/D17T DATE: 8-7-85

DECRIPTION: (System 11) a power-on field and injection pulse test with

protection devices.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: Radio equipment was grounded to the pulser ground plane.

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/H PBOTO: 37, 38

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: SIOV AC ,Test Box

IF PROTECTION DEVICE: IS - NEK?

.4

.4

TEST NOTES: D1IT Transceiver 1n tr-nsmit mode on frequency 10.374 MHZ.

2I
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TEST: D17R1/D17R2 DATE: 8-7-85

DESCRIPTION: (System 11) test with protective devices.

PURPOSE: To test the effectiveness of the protection devices.

CONFIGURATION: System 11 on pulser floor, grounded to pulser ground plane.

"L" shape RF drive antenna attached directly to SIOV AC test box hot lead.

Radio plugged into SIOV AC test box.

PULSER FIELD: 50KV/M PHOTO: 39

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: SIOV AC test box

BF PROTECTION DEVICE: IS - NEMP

TEST NOTES: D17R2 - Repeat -of L17R1.

30
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TEST: D18R/D18T DATE: 8-8-85

DESCRIPTION: (System 11) test with protective devices.

PURPOSE: To test the effectiveness of power protection cIsvice.'

CONFIGUJRATION: Radio equipment was grounded to the pulser ground plane.-

The transceiver was in the receive mode on frequency 18.3 MHZ.

PULSER FIELD: 50KV/M PHOTO: 10, 11

POWER On IJECTIN: Ye

ANTENN: On INJECTION: Yes

POWlER PROTECTION DEVICE: Archer 6 1-7785

RF PROTECTION DEVICE: is - NEmp

TEST NOTES: D18T transceiver in transmit mode.
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TEST: D19 DATE: 8-8-85

DESCRIPTION: (System 3) test with protective devices.

PURPOSE: To test the efftectiveness of protection dev- 'es.

CONFIGURATION: Transceiver in receive mode.

PUl-SER FIELD: 5OKV/k PHOTO: 12

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

* POWER PROTECTION DEVICE: SIQY AC Test Box

BF PROTECTION DEVICE: IS -NEMP -1

TEST NOTE:.-
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TEST: D20 DATE: 8-8-85

DESCRIPTION: (System 3) test with protective devices.

PURPOSE: To test the effectiveness of protection devices.

CONFIGURATION: Transceiver in receive mode.

PULSED FIELD 50KV/M PHOTO: 13

POWE: OnINJETION Ye

AOTENN: On' INJECTION: Yes

POWER PROTECTION DEVICE: SIOV AC Test' Box

LF PROTECTION DEVICE: IS -NMV 1

TEST KITES:

33
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TEST: D21 DATE: 8-8-85

DESCRIPTION: (System 3) test with protective devices. **

PURPOSE: To test the SIOV AC test box effectiveness.

CONFIGURATION: Power-on, RF antenna disconnected.,

PULSER FIELD: 50KV/M PHOTO: 14

POWER: On .INJECTION: Yes

ANTENNA: Off INJECTION: None

POWER PROTECTION DEVICE: SIOV AC Test Box S

RF PROTECTION DEVICE: None

TEST NOTES: ' .
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TEST: D22 DATE: 8-8-85

DESCRIPTION: System 3 test with protection devices.*

PURPOSE: To test the efrectivenesa of protection devices.

CNFIGURATION: Receive mode, power-on.

P01.3KB FIELD: 50KV/M PHOTO: 15

POWER: On INJECTION: Yes

hifTEU: On INJECTION: Yes

POWlER PROTECTION DEVICE: Ti11 Model 428

BF PROTECTION DEVICE: IS - rEMP -2

TEST NIOTES:

A'
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TEST: E5 DATE: 8-8-85

DESCRIPTION: System 11 test With protection devices.

PURPS: To test the efftectiveness of the protection device.

CONIGURATION: System 11 in receive mode.

PULSER FIELD: 50KV/M PHOTO: 3

POWlER: On IN.IECTION: Yes

ANTENN: On INJECTION: Yes

POWlER PROTECTION DEVICE: T11 Model 4253

RF PROTECTION DEVICE: SIOV RF Test Box

TEST NOTES:
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5TEST: E6 DATE: 8-8-85

DESRIPTION: System 11 test with two assembled protection devices.

PURPOSE: To evaluate the effectiveness of the protection devices.

CNFIGURATION: System 11 in receive mode.

PULSER FIELD 50KV/M HOO 4

PamU: Oni INJECTIONI: Yes

ANTE: On INJECTIONI: Yes

P(OIf PROTECTION DEVICE: SIQY AC Test Box

37 PW)TECIOI DEVICE: Siemens UHF Test BOX

TEST WLES
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TEST: E7/E8 DATE: 8-8-85'

DESRIPION: System 11 test with two assembled protection devices.

PURPOSE: To evaluate the protection devices.

COFIGURATION: System 11 in receive mode.

PULSE! FIELD: 50KV/M UOO 5, 6

POWR: On INJECTION: Y6a

ANTENA: On INJECTION: Yes

L POWER PROTE TION DEMICE: SIOV AC Test Box

RF PROTECTION DEVICE: Joslyn UHF Test Box,

V~ OTES: System 11 in transmit mode.
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TEST: E9/E10 D&TE: 8-8-85

WSCRIPTION: System 11 test with equipment turned at an angle to the pulse

field incident lines.

PURUE: To test the susceptibility of the equipment to a change in the

incident angle of the pulse field.

COFIGURATION: System 11 equipment turned on the right side of the

equipment case. Transceiver in the receive mode.

P W.M FIELD: 50KV/M FUOTO: 7, 8

PO : On INJECTION: Yes

A iTEA: On INJECTION: Yes

POMER PROTECTION DEVICE: SIOV AC Test Box

Ue PROTECTION DEVICE: Joslyn UHF Test Box

TEST NOTES: Test El0 transceiver in transmit mode on frequency 10.374 MHZ.
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TEST: Ell DATE: 8-8-85

DESCRIPTION: System 11 test with equipment turned at an angle to the

pulser field lines.

PURPOSE: To test the susceptibility of the equipment to a change in

arrival angle of the field.

CONFIGURATION: Equipment siting on its back at an angle of 60 degrees with

respect to the pulser 3round plane.

PULSER FIELD: 50KV/M PHOTO: 9

POWER: On 1IJM'TION: Yes

ANTENNA: On INMTON: Yes

POWER PROTECTION DEVICE: SIOV AC Test Box

R? PROTECTION DEVICE: Joslyn UHF Test Box

TEST MOTES:
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TEST: E12 DATE: 8-8-85

DECRITION: System 3 test with equipment turned at an angle to the pulse

field.

PURPOSE: To test the susceptibility of the equipment to a change in

arrival angle of the field,.

CONFIGURATION: Equipment was on its left side, transceiver in receive

mode.

PULSER FIELD: 50KV/M PuTO: 16

IOWER: On IJETOK: Yes

ANTENNA: Off INJECTION: No

POWER PROTECTION DEVICE: SIOV AC Test Box

iF PBOTECTION DEICE:

TEST OTES:
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TEST: E13 DATE: 8-8-85

DESCRIPTION: System 3 with assembled RF device.

PURPOS: To test the effectiveness of the device.

ONFIGURATION: System 3 in normal test position, grounded, on pulser

floor, power-on and antenna on.

PULSER FIELD: 50KV/M PUOTO: 17

POWER: On IIJWTION: Yes

ANTESNA: On INJCTION: Ye3

POWER PROTECTION DEVICE:' T1l Model 428

37 PROTECTION DEVICE: SIOV RF Test Box

TEST ES:
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TEST: E14/E15 DATE: 8-8-85

D OBS TION: System 3 with two assembled test protection devices.

PURMPOS: To test the devices with System 3.

CJWI(3 OTIO1: System 3 on pulser floor, grounded, power-on, antenna on,

powered by Honda generator. "

I FIE.D: 50KV/M PBrTO: 18

/d

POWRe: On INJlMON: Yes

iANTE=I: On WLSrION: Yes

POWER PROTITIOU DTIZ: SIOV AC Test Box

WPUOTECOT DEVICZ: SIOV RF Test Box

B

TE NOT: Test E-15 repeated E-14.

4
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TEST: E16 DATE: 8-8-85

DESRIPTION: System 11 test with assembled protection devices.

PURPOE: To test the devices.

CONFIGURATION: System 11 on pulser floor, grounded, power by ya

generator.

PULSER FIELD: 50KV/M PhOTO: 19

PIWER: On ]IJETON: Yes

ANTENNA: On INJECTIO:' Yes

POWER PROTECTION DEVICE: SIOV AC Test Box

V PROTECTION DEVICE: UHF Coaxial "T"

TEST NOTES:
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TEST: El 17YAT: 8-8-85

0MCRIMMau System 10 test with assembled protection devices.

PURPSS: To test the protection devices.

COUFIGMTAION: System 10 on pulser floor, grounded., power and antenna on.

PULSOR Fl=.: 50KV/MlPOO 20

P1V3: On IIJECTOM: Yes

ANTNA: On INECTIOK: Yes

o WN PWTEMTOU DMVI(: SIQY AC Test Box

if PKYT~rION DET(M: UHF Coaxial "T"
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TEST: F1 (SYSTEM 2) DATE: 8-7-85

DECRIPTION: SYSTEM 2 test without protection on the RF antenna.

PURPOSE: To test system 2'3 inherent protection capabilities

COFIGURATION: System 2 grounded to pulser ground plane with power on, in

receive mode. Protection device on the AC power lines but not on the

antenna coaxial line.

PM.SER FIELD: 50KV/K. PHOTO: 20 3

POWER: On 120V INSJECTION: Yes

ANEMI: Connected INJECTION: Yes

POVERC PROTECTION DEVICE: Ti11 Model 428

RF PROTECTION DEVICE: None

TEST NOTES: Receiver sensitivity dropped.
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TEST: F2 (SYSTEM 2) DATE: 8-7-85

DESCRIPTION: SYSTEM 2 test without protection on the RF antenna. h .a

PURPSE: To test system 2's inherent protection capabilities

CONFIGURATION: System 2 grounded to pul3er ground plane, with power on, in - .9

transmit mode, tuned to reequency 10.374 MHZ. Protection on AC power but

not on antenna coaxial line.

PUSER FIELD: 50KV/M PH=TO: 21

POmER: On 120V ILJECTION: Yes ,

ANTENNA: Connected INJECTION: Yes

POWER PROTECTION DEVICE: T11 Model 428

I PROTECTION DEVICE: None

TET E O :
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TEST: F3 (SYSTEM 2) DATE: 8-7-85 J~

DECRIPTION: SYSTEM 2 test with no protection on the power or antenna

inputs, full field and injection test.

PURPOSE: To test system 2's inherent protection capabilities

CONFIGURATION: System 2 grounded to pulser ground plane, with power on, in

receive mode, 'no protection provided. Honda generator protected by T11

Model 428.

PULSER FIELD 50KV/M POOTO: 22 '

POWiER: On INJECTION: YesJ

ANITENENA: On INJECTION: Yes -

POWER PROTECTION DEVICE: None

iF PROTECTION DEVICE: None

TEST ROM:
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TEST: F4 (SYSTEM 2) DATE: 8-7-85

DE=CUPTION: SYSTEM 2 test with no protection on the power or antenna

inputs, field and injection pulses.

PURPOSE: To test system 2's inherent protection capabilities

CNFIGURATION: System 2 grounded to pulser ground plane, wit~h power on, in

transmit-mode, turned to frequency 10.374 MHZ.

PULSER FTID 50KV/M PHOTO: 23

POWER: On INJECTION: Yes -

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

BF PROTECTON DEVICE: None

TEST NOTES:
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TEST: MR~ (SYSTEM 10) DATE: 8-8-85

DESCRIPTION: SYSTEM 10 test with no protection on the antenna coax,

protection was on AC power line3.

0 POSE~: To test system lots inherent protection capabilities on its

antenna input circuitry.

CONFIGURATION: System 10 grounded to pulser ground plane, in receive mode.

PULSER FIL: 50KV/M PWO 21

POWER: On INJECTION: Yes

AffTENKA: On INJCCTION1: Yes

POVEI PROTECTION DEVICE: T1 1 Model 428

BF PROTECTION DEVICE: None

TEST NOTES:
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T T: F5T DATE: 8-8-85

DESCIPTION: SYSTEM 10 in transmit mode with no protection on antenna

coax.

PUOE: To test sstem 10's inherent protection capabilities on its

antenna input circuitry'.

COIFIGRATION: System 10 grounded to pulser ground plane, in CW transmit

mode tuned to frequency 10.374 MHZ.

PLs=,t r1W.: 50KV/H PoM: 21

POWER: On IIJECTION: Yes

AJI"ENK: On INJECTION: Yes

POER PROTECTION DEVICE: T11 Model 428

if PNOTECTOK DEVICE: None

, + ~TEST ITS

51

,,° '



I

i TEST: F6R DATE: 8-8-85

DESCRIPTION: SYSTEM 10 unprotected test with full field and injection

currents.

PURPOSE: To test system 10's inherent protection capabilities to a full

EMP simulation.

i ONFIGURATION: System 10 on pulser floor grounded to pulser plane, in

receive mode. No protection on power line or on antenna coax.

L PULSER FIELD: 50KV/M PSOTO: 23

POWER: On 120V AC INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None

.,

TEST NOTES: Receiver was detuned by pulse.

I

25
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TEST: F6T DATE: 8-8-85

DESCRIPTION: SYSTEM 10 completely unprotected test with full field and

injection pulses.

PURPOSE: To test system 10's inherent protection capabilities in the

transmit mode to a full EMP simulation.

CONFIGURATION: System 10 on pulser floor grounded to pulser ground plane,

in CW transmit mode, tuned to frequency 10.364 MHZ.

SER F.D: 50KV/M P]TO: 24

POWE: On IJECTIOIN: Yes

I4.- ANTENNA: On MUJRMoR: Yes

POWER PROTECTION DEVICE: None

IF PROTECTION DbVICE: None

TEST NOTES:

,3
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TEST: F7R DATE: 8-8-85

DC3IPTIOff: SYSTEM 11 test in a completely unprotected configuration with

f~ull field and injection pulses.

PURPOSE: To test system 1113 inherent protection capabilities in the

receive mode to a full EMP simulation.

(C3IWIGURATION: System 11 on pulser, floor, grounded to pulser ground plane,

in the receive mode.

PMZKR Fin=: 50KV/M PW: 25

PO11E: On fIJECTION: Yes

ANTENA: On IJECTION: Yes

POWIER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

TEST NOTES:
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TEST: F7T DATE: 8-8-85

D UIPTIOI: SYSTEM 11 test in a completely unprotected test, transmit

mode, with full field and injection pulses.

PURPOSE: To test system 11's inherent protection capabilities in the

tranmit mode to a full EMP simulation.

COIFIG PTIOI: System 11 on pulser floor, grounded to pulser ground plane,

in the transmit mode, tuned to frequency 10.364 MHZ

PULR FImU): 50KV/M PHOTO: 26

POWER: On 120V AC I1JECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

I PROTECTION D(IMCE: None

TET E OTE:
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TNET: F8R DATI: 8-8-85

DERCIPTION: SYSTEM 1 test with two assembled protection devices.

PUPOS: To test system 's response to this protection configuration.

COaFIGURATION: System 1 on pulser floor, grounded to pulser ground plane,

in the receive mode, protection on AC power line and RF coaxial cable. A

power provided by Honda generator.

go FIELD: 50KV/M PUOTO: 27

POER: On INJECTIO: Yes

ANTENA: On ECrIOU: Yes

POWER PROTECTION DEVICE: SIOV AC Test Box

IF PROTECTION DEVICE: UHF Coaxial "T"
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TEST: F8T DliZ: 8-8-85

DESCIPTION: SYSTEM 1 test with two assembled protection devices, in,

transmit mode.

PURPSE: Tc test system 1'3 response to protection provided by these two

protection devices.

CMIGUATIOU: System 1 on pulser floor, grounded to pulser ground plane,

In CW transmit mode, tuned to frequency 10.374 MHZ.

PIL1ZI FIE1.D: 50KV/M UOO 28

POWE: On 120V AC INJECIONU: Yes

'4, AEIA: On LUICTION: Yes

POWE PROTECTION DEVICE: SIOV AC Test Box

W PHOTEIGh4 DEVICE: UHF Coaxial "T"

TEST NOES:
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TET: F9R DATE: 8-8-85

DESCRIPTION: SYSTEM I test without protection on the antenna coax receive

mode.

PURPOS: To test system 1's inherent protection capabilities on its

antenna input in the receive mode.

CONFIGURATION: System 1 on pulser floor, all equipment cases grounded to

pulser ground plane. In receive mode of operation.

PULSER FIEL: 50KV/M PSOTO: 29

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE:' SIOV AC Test Box

Ib

V PROTECTIONI)EVICE:, None

TEST NOTES:
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TEST: F9T DATE: 8-8-85

DESCIPTION: SYSTEM 1 test with no protection.

PUIRPWZ: To test system l's inherent protection capabilities to a full EMP

simulation in the transmit mode.

CONIGURATION: System 1 on pulser floor with equipment cases grounded to

pulser ground plane, in CW transmit mode, turned to 10.374 MHZ.

PULSU FIELD: 50 KV/M PHOTO: 30

POWER: On INJECTION1: Yes

ANYrNIA: On INJECTION: Yes

POWER PRUTECTION DEVICE: None

ar PDOTECTION DEVICE: None

TEST NOTES:

.4.
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TEST: FlOR DATE: 8-8-85

DESCRIPTION: SYSTEM 5 test with two assembled protection devices.

PURPOSE: To test the assembled protection device's eapabilities with

System 5 under a full EMP simulation.

CONFIGURATION: System 5 on pulser floor with equipment cases grounded to

pulser ground plane, in the receive mode.

PULSER FIELD: 50KV/M PHOTO: 31

POWER: On INJECTION: Yes

AETENWA: On INJECTION: Yes'

POWER PROTECTIONI DEVICE: SIOV AC Test Box.

REP PROTECTION DEVICE: UHF Coaxial "T"

TEST NOTES: Bench check made after F1OR/FlOT.

60

-N, W-- L% *'*, -** *..-**



TEST: F 1OT DATE: 8-8-85 '

DESCRIPTION: SYSTEM 5 test with two assembled protection devices.

PURPOSE: To test the protection device's capabilities with System 5 in the

transmit mode.

CONFIGURATION: System 5 on pulser floor, with equipment cases grounded to

pulser ground plane, in'the transmit mode, tuned to frequency 10.374 MHZ.

PULSER'FIELD: 50KV/M PHOTO: 32

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: SIQY AC Test Box. ~.

RP PROTECTION DEVICE: UHF Coaxial "T14

TEST NOTES: Bench check made after F1OR/FlOT.
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TEST: F 11R DATE: 8-8-85

DESCRIPTION: SYSTEM 5 test with no protection in the rece.lve mode.

PURPOSE: To test System 5's inherent protection characteristics, when ~ ..

subjected to a full EMP simulated Pulse.

CONFIGURATION: System 5 on pulser floor with equipment cases grounded5 to
pulser ground plane., in the reneive mode. .4

PULSUR FIELD: 50KV/M PHOTO: 33

YO~iM On I~cTIO: Ye

A~rNER: On INJECTION: Yes

POb1ER PROTCTION DEVICE: None

BF PROTECTION DEVICE: None

TEST NOTES:
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TEST: FliT, DiTE: 8-8-85

DESCIPTOK:SYSTEM 5 test with no protection, transmit mode.

PURPSE: To, test System 5' s inherent protection characteristics, when

subjected to a full EMP simulated pulse.

CONFIGURATION: System 5 on pulser floor with equipment cases grounded to

pulser ground plane, in the transmit mode, tuned to frequency 1O.?7'4 MHZ.

PULSER FIELD: 50KV/M PHT:34I:~

FOIR: On 120V AC fIJECTION: Yes

ANTENNA: On DEJECIH ON: Yes-

POWR PROTECTION DEVICE: None

HPROTECTION DEVICE: None

TEST M ICS: TransceA-'ver's frequency display was disrupted. The display

was restored by switching the transceiver off and back on.
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TEST: F 12R -DATE: 8-8-85

DESCRIPTION: SYSTEM 4 test with no protective devices, in the receive

mode.

PURPOSE: To test System 4's inherent protection characteristics,

(survivability) to a 'simulatedEMP..

CONFIGURATION: System 4 was on the floor of the pulser, the equipment

cases were grounded to pulser ground plane. The antenna coax was attached

to tCerminal 2 on the antenna tuner.

PULSER FIELD 50KV/M PHT:35 -

POWlER: On INJECTION: Tes

ANTIENNA: On INtu iON: Yes

POWlER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None

T1T 3 T1 The'tr ansceiver's frequency display was disrupted (lost). The %'
display was restored by switching the power off and back on.
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79: F12T DATE: 8-8-85

-- ----FToN: SYSTEM 4 test with no protective devices, in the transmit

mode.

PURP E: To test System 4's inherent protection characteristics,

-" (survivability) when subjected to a full EMP simulation.

00WIGRTIOK: System 4 was on the floor of the pulser, the equipment

cases were grounded to pulser ground plane. The antenna coax was attached

to terminal 2 on the antenna tuner.

PILSER FIELD: 50KJ/M PUOTO: 36

'/7 P' : On 120V AC DJECTION: Yes

AETEUMA: On MIJECTION: Yes

POUR PROTECTION DEVICE: None

UR PROTECTION DEVICE: None

TEST NOTES: Transceiver's frequency display was disrupted.
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ITEST: F13R DATE: 8-8-85

DECRIPTION: System 3 test with no protection in the receive mode.

PURPOSE: To test the system's inherent protection characteristics when

* stressed by a full EMP simulation.

CONFIGURATION: System 3 on pulser floor, equipment case grounded to pulser

P ground plane. Microphone in place.

PUL;SER FIELD: 50KV/M PHOTO: 37

POWER: On 120V AC INJIECTION: Yes

ANENNA: On INJECTION: Yes

POE P':.TIN EVCE Nn

PR PROTECTION DEVICE: None

TTNOTES: Transceiver's display and audio disrupted. Both recovered

when the transceiver's power switch was turned off and on.
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STEST: T13R DATE: 8-8-85

DESCRIPTION: System 3 with no protection in the transmit mode.

i P SRPE: To test the system's inherent protection characteristics in the

transmit mode when pulsed with a full EMP simulation.

°° IG ION: System 3 on pulser floor with equipment cases grounded to

i the pulser ground plane. Microphone in place, in CW transmit mode.

PULSER FIELD: 50KV/M PUOTO: 38

L

POWER: On INJECTION: Yes

AJTEKUA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

i BF PROTECTION DEVICE: None

TEST NOTES:

.1*
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TEST: F14R DATE: 8-9-85

DESCRIPTION: System 16 protected with SWAN AC test box AC power protection

and UHF coaxial "T".

PURPOSE: To test the protection devices with system 16.

CONFIGURATION: System 16 on pulser floor with equipment cases grounded to

pulser ground plane, in receive mode.

PULSER FIELD: 50KV/M PHOTO: 2

POWER: On 120V AC INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: Swan AC Test Box

RF PROTECTION DEVICE: UHF Coaxial "T"

TEST NOTES: Swan - AC Test Box was attached to the Swan transceiver before

the test.
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TEST: F15R DATZ: 8-9-85

DRIPTION: System 16 test with no protection on the antenna coax.

PURPOE: To test the system's inherent protection characteristics with no

protection on the antenna inject current.

CONFIGURATION: System 16 assembled on floor of pulser with equipment cases

grounded to the pulser ground plane. AC power protection in place.

PULSER FIELD: P90O0: 3

n-OVER: On INJECTION: Yes

AITENA: On INJECTION: Yes

POWER PROTECTION DEVICE: Swan AC Test Box

BF PROTECTION DEVICE: None

TEST NOTES: No problem noted.

69



TEST: F16H DATE: 8-9-85

DESCRIPTION: System 14 test with assembled protection devices.

PURPOSE: To test the effectiveness of the protection devices with system
14 in a full EMP simulation.

CO~NFIGURATION: System 14 assembled on pulser floor, equipment cabinets
grounded to pulser ground plane, in receive mode. Protection devices in
place.

PULSER FIELD: 50KV/M PHOTO: 5

POWER: On INIJECTION: Yes

ANTENNA: On DIECTION: Yes

POWER PROTECTION DEVICE: SIOV AC Test Box

UF PROTECTION DEVICE: UHF coaxial "T"

TEST NOTES:
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TEST: F16T DATE: 8-9-85

DESCRIPTION: System 14 test, protected by assembled' devices, transmit

mode.

PURPOSE: To test the effectiveness of the protection devices 'in protecting

system 14 in'the, transmit mode.

CNFIGURATION: System .114 assembled on the pulser floor with equipment

cases grounded to the pulser ground plane, in CW transmit mode, tuned to

frequency 10.374 MHZ.

PULSER FIELD:, 50KV/K PHOO 6

POWER: On INJECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: SIOV AC Test Box

RI PROTECTION DEVICE: UHF coaxial "T"

TEST NOTES:
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TEST: F17T DATE: 8-9-85

DESCRIPTION: System 14 test with no protective devices.

PURPOSE: To test the system's inherent protection 'characteristics witha

full EMP simulation in the transmit mode.

CONFIGURATION: System 14 assembled on the pulser floor, with equipment

cases grounded to pulser ground plane, equipment in transmit mode. No

protective devices applied.

PULSER FIELD: 50KV/M PHOTO: 7

POWER: On INJECTION: Yes

ANTENA: On INJECTION: Yes

POWER PROTECTION DEVICE: 'None

BF PROTECTION DEVICE: None

TEST NOTES:
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TEST: F 17 R DATE: 8-9-85 :

DESRIPTION: System 14 test with no protective devices. Recieve mode.

PURPOSE: ro test the system's inherent protection characteristics with a

full EMP simulation.

'COFIGURlATION: System 14 assembled on pulser floor, with equipment cases

grounded to the pulser ground plane, in receive mode. Injection currents

on AC power and RF coax.

PULSER FIEMD: 50KV/M PUOT: 8

PamE: On TINECTION: Yes

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

TEST NOTS:
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TEST: F18R DATE: 8-9-85

DCSCRIPTION: System 7, handheld radio, receive test, unprotected, field '.1

pulse.

PORPSE: To test the system's inherent protection characteristics to a

full simulated EMP environment.

COOIGURATION: System 7, handheld radi o on non-conducting surface 6 inches

above pulser floor, with antenna in vertical position, recieve made, tuned

to treauercy 145.30 MHZ.

PULSER FIED: 50KV/M PHOT: 23

* POWER: Battery INIJECTION: None

*AXrEMA: Rubber Duck INECTION: none

POW1~ PI4OTECTIOK DEVIE: None

1W PROTECTION DEVICE: None

TEST NOTES:
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TEST: F19R DATE: 8-9-85

DESCRIPTION: System 13 handheld radio receive test, unprotected, field

pulse test.

PURPOSE: To test the system's inherent protection characteristics to a

full EMP simulated environment.

CONFIGURATION: System 13, handheld radio, on a non-conducting surface 6

inches above the pulser floor, antenna in the vertical position, receive

mode, no protective devices.

PULSER FIELD: 50KV/M PHOTO: 24.

POWER: Battery INJECTION: None

ANTENNA: Rubber Duck INJECTION: None

POWER PROTECTION DEVICE: None

iF PROTECTION DEVICE: None

TEST NOTES:
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TEST: F20R DATE: 8-9-85

DESCRIPTION: System 7 handheld radio test with antenna in the horizontal

position, no protective devices.

4

PURPOSE: To test the system's inherent protection characteristics to a
full EMP simulated environment.

CONFIGURATION: System 7, handheld radio, on a non-conducting surface 6

inches above the pulser ground plane, antenna and transceiver in horizontal ..

position.

P01.3Z YIHMD: 50KV/M PHOTO: 25

POWER: Battery INIJECTION: None

uEIMA: Rubber Duck INJECTION: none

POWEH~~~~~ PRTCINDVC:Nn

P01K PROTECTION DEVICE: None

TEST NOTES.
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TEST: F21 R DATE: 8-9-85

DESCRIPTION: System 13, handheld radio test with antenna in the horizontal

position, no protective device in use. '

1
PURPOSE: To test the system's Inherent protection characteristics

(survivability) in a simulated EMP environment.W

CO3NFIGURATION: System 13, handheld radio, on a non-conducting surface 6

inches above pulser ground plane, antenna and transceiver in a horizontal
position.

PULSER FIELD: 50KV/M PUT:25

POWIER: Battery INJECTION: None

ENruxa: Rubber Duck INJECTION: None

POWER PROTECTION DEVICE: Non~e

BF PROTECTION DEVICE: None

TEST NOTES:
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TEST: F22T DATE: 8-9-85

DECRIP7ION: System 13 liandheld transceiver test in transmit mode, no

protecticn.

PURPOSE: To test thie system's inherent survivabilit y in an EMP field.

CONIGURATION: Handheld transceiver in vertical position, antenna

installed, power on, in transmit mode, 6 inches above simulator ground

plane.

PULSED FIELD: 50KV/M PHOTO: 22

POE:Battery INJECTION: None

ANTENNA: Rubber Duck, INJECTION: None

POWER~~~~~ PRTCINDVC:Nn

PER PROTECTION DEVICE: None

TEST NOTE: Audio received by other handheld a fter the test pulse.
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TEST: F23T DATE: 8-9-85

DECIPTIONI: System 7 handheld test in transmit mode, no protection.

PUEP~: To test the system's inherent survivability to an EMP field.

COFIGURATION: Handheld transceiver in vertical position, 6 inches above

pulser ground plane, power on, in transmit mode, no protection on antenna.

PULSER FIELD: 50KV/M PHOTO: 27

POWER: Battery INJECTION: None

ANTEA: Rubber Duck INJECTION: None

POE PROTECTION DEVICE: None

RU PROTECTION DEVICE: None

TEST NOTES Transmitted clear voice before and after the test.
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a TEST: F24R DATE: 8-9-85

DESCRIPTION: System 7 handheld test transceiver on floor of pulser in

vertical position, no protection.

PURPOSE: To test the system's inherent survivability to an EMP field.

CONFIGURATION: Handheld transceiver in vertical position,'in receive mode

with antenna attached, sitting on simulator ground plane, no protection on

antenna.

PULSER FIELD: 50KV/M PHOTO: 28

POWER: Battery - On INJECTION: None

ANTENNA: Rutter Duck INJECTION: None

POWER PROTECTION DEVICE: None

iF PROTECTION DEVICE: None

TEST NOTES:
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i TEST: F25R DATE: 8-9-85

DESCRIPTION: System 13 handheld radio test unprotected.

PURPOSE: To test the sy3tem's inherent survivabtility to an EMP field.

CONFIGUIATION: Handheld transceiver in vertical position, in receive mode,

with antenna attached, sitting on simulator ground plane, no protection on

I antenna.

PULSER FIELD: 50KV/M PHOTO: 29
L

POWER: Battery - On INJECTION: None

AITENNA: Rubber Duck INJECTI(: None

POWER PROTECTION DEVICE: None

31 PROTECTION DEVICE: None

TEST NOTES: Receiving signal before, during and after field pulse.

.8
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TEST: F26 DATE: 8-9-85

DESCR PTION: System 13 Battery charger test.

PURPOSE: To test the battery charger's susceptibility to an EMP pulse.

CONFIGURATION: Battery charger plugged into AC power supply, protected Ly

(SIOV AC Test Box)

PULSER FIELD: 50KV/M PHOTO: 30

POWER: On 120V AC INJECTION: Yes

AITEWNA: None IJE CTIOU: No

POWER PROTECTION DEVICE: SIOV AC Test Box

RF PROTECTIOi DEVICE: None

TEST NOTES: Measured 13 Vdc after test.
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TEST: 'F27 DATE: 8-9-85

DESRIPTION: System 13 battery charger plugged into AC outlet, no

protection provided.

PURPOSE: To test the battery charger's susceptibility to an EMP field and

injection pulse.

CONIFIGURATION: Battery charger plugged into an AC outlet, no protection

device in circuit.

PULSER FIEMD: 50KV/M UOO 31

PWOIE: On 120V AC I3JECTION: Yes

ANTENNA: None INJECTIONI: None

POWER PROTECTION DEVICE: None

Wf PROTECTION DEVICE: None

TEST NOTES Measured 13 Vdc battery charger output after test.
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TEST: F28 ATE: 8-9-85

DESCRIPTION: System 13 battery charger test.

PURPOE: To, test the battery charger's susceptibility to an EMP field and

injection pulse.

CONIGURATION: Battery charger plugged into AC outlet, charger cord

extended from 6 inches to 3 feet high in pulser field.

PULSER FIELD: 50KV/M HOO 32

POWER: On 120V AC INJECTION: Yes

AUTUL&: None IJECTION: None,

POER PROTECTION DEVICE: None

FY PROTECTION DEVICE: None

TEST UOE:Charger still good after test.
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TEST: F29 DATE: 8-9-85

DECRIPTION: System 13 transceiver test while plugged into battery charger

with no EMP protection.

PURPOSE: To test the transceiver's susceptibility to an EMP f'ield 'and,
injection pulse through AC and battery charger.

CONWIGURAT3,OU: Handheld transceiver plugged into battery ,charger, battery

charger plugged into the AC outlet box. No protection.

PULSER FIELD: 50KV/M PHOOTO: 314

POWE: On AC/battery =18TION: Yes

ANTENNEA: No INJECTION: No

PO~3 PROTECTION DEVICE: None

IF PROTECTION DEVICE: None

TEST ROE:No damage noted.
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TEST: F30 DATE: 8-9-85

DESCRIPTION: System 7 battery charger test with no protection.

PURPOS: To test battery charger's susceptibility to an EM? field an d

injection pulse.

CONFIGURATION: Battery charger plugged into AC outlet box, charger cord

extended from 6 inches to 3 feet above the pulser floor.

PULSES FIELD: 5OKV/M POO 35

POWER: On 120V AC INJECTION: Yes

ANTERNNA: No INJECTION: No

PADPROTECTION DEVICE: None

1W PROTECTION DEVICE: None

TEST NOTES Charger output voltage dropped from 13 Vdc before test to 4Vdc

after test.
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TEST F-31 DATE: 8-9-85

DESCRIPTION: System 7 handheld radio test while charging the battery with

an unprotected AC power source.

PURPOS: To test the susceptibility of' a handheld radio, while charging.

COFIGaURATION: System 7 handheld rad'Ao with battery charger plugged in to*

AC power and radio, charger cord is 6 inches to 3 feet above pulser floor,

radio is 3 feet above pulser floor.

PUL.SER VIM.D: 50KV/KMUOO 36

POWR: On 120V AC INJECTION: Yes

I. £EruE: Rubber Duck INJECTION: None

POWR PROTZCTIGEV E: None

WF PUOTECTION DEVCE: None

TEST MOTES Radio display does not function. Display is composed of'

random lines. Radio can change frequency and receive/transmit a signal,

but frequency is unknown.
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TESV F32R DATE: 8-9-85

DESCIPTION: System 12 test in the protected configuration.

PURPOSE: To test the susceptibility of the mobile radio to an EMP f ield

and injection pulse in the protected configuration.

CONIGURATION: Radio grounded to pulser ground plane. Powered by an auto

battery.

MWSER FIRM.: 50KV/M 330 37

POWER: 12VDC Auto battery fIJETIOU No

ANTIA: On INJECTION: Yes

POWER PROTECTIOM DEV CH: GE MOV V362A80

1W F'DOTECTION DEVICE: UHF Coaxial -T-

191 NOTS: F32R1 test repeated F32R.
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TEST: F33R DATE: 8-9-85

DESCRIPTION: System 12 test 'in an unprotected antenna configuration.

PURPOSE: To test the susceptibility of the mobile radio with no protection

on the antinna input.

CONFIGURATION: Radio grounded, to the pulser ground plane, powered by an

auto battery, receiVe mode. t

?UJUR FlEW: 50KV/M 5JO 39

POWER: 12V DC Auto Battery INJEMTOI: No f ield only

MOMA: *L"1 wire INJETIOU: Yes

POM3 PWTECTION DKTIZ: GE MOV V36ZA80

IF' PSOMMTOU DETCK: None

**M %*
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TEST: F33T DATE: 8-9-G5.

DECRIPTION: System 12 test in transnit mode with no protection.

PURPOSE: To test the susceptibility of' the mobile. radio to an EMP f'ield

and injection pulse on antenna without prota'ation.

CONIGURMOI: System 12 equipment grounded to pulser ground plane, in

transmit mode.

PM!LZR VIMD: 500V/M PHT: 41

POWER: 12VDC Auto Battery INJCTOU: None

AUTEM: Yes INJECTION: Yes

POWE PROTECTIC DEVICE: None

IF PROTECTINW DEVICE: None-4
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TEST: F34R DATE: 8-9-85

DESCRIPTION: System 6 mobile transceiver tested in the protected mode.

PURPOSE: To test the susceptibility of the radio to an EMI field and--

injection pulse on antenna in the protected mode.

CONFIGURATION: System 6 grounded to pulser ground plane, on floor, powered

by an auto battery through a two wire cord, receive mode. -I

PU. FIELD: 50KV/M Pl)TO: 42

POIVER: 12VDC Auto Battery IEJECTION: None

ANTEA: Yes INJECTION: Yes

R PRTECTION DEVICE: GE 4OV V36ZA80

if FUOTECTION WZVICK: UHF coaxial "T*

TESTOES: .
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TEST: F341T DATE: 8-9-85

DECRIPTION: System 6 mobile transceiver test in the transmit mode with

protection.

PUJRPSE: To test the suscentibility of' the radio to an EMP field and pulse

on the ante'nna, while in the transmit mode.

CONFIGURATION: Radio' equipment grounded to pulser ground plane, on floor

of pulser, in transmit mode, powered by a 12V DC auto battery through a two

wire cord.

PUI.SE FIELD: 50KV/M PTUr: 43

POWR: 12VDC Auto Battery INJECTION: None

AMMA: On INJETION: Yes

POWER PROTECTION DEVCE: GE MOV V36ZA80

1W PROTECTION DEVCK: UHF Coaxial "T" e~
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TEST: F35R DATE: 8-9-85

DESCRIPTION: System 'j mobile transceiver test in the receive mode, ao

protection on the antenna.

PURPOSE: To test the susceptibility of the radio equipment to an EMP field

and injection pulse on the antenna.

CONFIGURATION: Radio 'equipment grounded to the pulser ground plane,

resting on the pulser floor, in the receive mode, powered by an auto

battery through a two wire cord.

PULSER t-!'n.D: 50KV/M PHOTO: 44

POWER: 12VDC Auto Battery INJECTION: No

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVCE: GE MOV V36ZA80

FIF PROTEMTO1 DEVICE: None

TEST NOTES:
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TEST: F35T DATE: 8-9-85

DESCRIPTION:' System 6 mobile transceiver test in the transmit mode with no

protection.

PURPOSE: To test the susceptibility of the equipment to an EMP field and

injection pulse on the antenna with no protection.

CONFIGURATION: Radio equipment on pulser floor grounded to pulser ground

plane, in transmit mode with no protection, powered by an auto battery.

PUL- FIELD: 50KV/M PHOTO: 45

POWER: 12VDC Auto Battery INJECTION: None

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

TEST NOTES:
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TEST: F36R DATE: 8-9-85

DESCRIPTION: System 8, 2 meter transceiver test. in receive mode with

*. protective devices.

PURPOSE: To test the susceptibility of the equipment in a protected

configuration to an EMP field and injection pulse on antenna coax.

CONFIGURATION: Radio equipment on pulser floor grounded to pulser ground

* plane, in receive mode, powered by an auto battery.

PULSER FIELD: 50KV/M PM: 46

- POWER: 12VDC Auto Battery INJECTION: No

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: GE MOV V36ZA80

- IF PROTECTION DEVICE: UHF Coaxial "T"

TEST NOTES: Lost frequency display. Display returned by off/on switch.
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T~:F36T DATE: 8-9-85'

DECRIPTION: System 8, 2 meter transceiver test in the transmit mode, with

protective devices.

PURPOSE: To test the susceptibility of the equipment, while in the

transmit mode, to an EMP field and injection pulse on the antenina coax.

CONFIGURATIONI: Radio equipment on pulser floor, grounded to pulser ground

plane, in transm!t mode, powered by an auto battery through a two wire

cord.

PULSER FIERD: 50KV/M PHOTO: 47

POWlER: 12VDC Auto Battery INJECTION: No

ANTENNA: Yes INETO:Yes

POWlER PROTECTION DEVICE: GEMOV V36ZA80

RF PROTECTION DEVICE: UHF Coaxial "T"

TEST NOTES: Did not lose frequency display.
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-. TEST: F37R DAE: 8-9-85

DESCRIPTION: System 8 test with protection removed from the antenna coax.

PURPOSE: To test the susceptibility of the equipment to an EMP fiele and

injection pulse on the antenna, without antenna protection.

CONFIGURATION: Radio equipment on pulser floor grounded to pulser ground

,* plane, in receive mode, no protection on the antenna inject. Powered by an

.- auto battery.

PULSER FIELD: 50KV/M PHOTO: 48

POWER: 12VDC Auto Battery INJECTION: No

SANTENNA: Yes LIECTION: Yes

POWER PROTECTION DEVICE: GEMOVV36ZA80

EF PROTECTION DEVICE: None

, TEST NOTES: Display O.K. - audio received after the test.
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TEST: F37R1 DATE: 8-9-85

DESCRIPTION: System 8 test with no transmit protection devices, in the

receive mode.

PURPSE:' To test the susceptibility of the equipment to an EMP field and

injection pulse on the antenna coax.

SCONFIGURATION: Radio equipment on pulser floor, equipment case grounded to

pulser ground plane, in receive mode, no transient orotective devices,

powered by an auto battery.

S
PULS FIELD: 50KV/M PHOTO: 49

* POWER: 12VDC Auto Battery ILJECTION: None

ANTENNA: On IJECTON: Yes

POWER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

S

TEST NOTES: Display O.K.
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TEST: F37R1 DATE: 8-9-85

DESCRIPTION: System 8 test with no transient protection devices, in the

receive mode.

PURPOSE: To test the susceptibility of the equipment to an EMP field and

injection pulse on the antenna coax.

CONFIGURATION: Radio equipment on pulser floor, equipment case grounded to

pulser ground plane, in receive mode, no transient protective devices,

powered by an auto battery.

PULSER FIELD: 50KV/M PHOTO: 49

POWER: 12VDC Auto Battery INJECTION: None

ANTEZNA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

RF PROTECTION DEVICE: None

TEST NOTES: Display O.K.

9
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EST: F37T DATE: 8-9-85

DESCRIPTION: System 8 test with no protection devices installed, in

transmit mode.

PURPOSE: To test the susceptibility of the equipment to an EMP field and

injection pulse on the antenna in the transmit mode.

CONFIGURATION: Radio equipment on pulser floor, grounded co the pulser

ground plane, in the transmit mode, no protection devices, powered by an

auto battery.

PULSER FIELD: 50KV/M PUOTO: 50

POWER: 12VDC Auto Battery INJECTYOK: None

ANTEU: On INJECTIOM: Yes

i POWER PROECTION DEVICE: None

7RF PROTECTION DEVICE: None

TEST NOTES: Transmitter is still working after the pulse signal received

by a handheld transceiver.

1
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TEST: F38R DATE: 8-9-85

DBCRIPION:. System 9 (430-450 MHZ) transceiver test in the receive mode

with protection devices.

PURPOS: To test the susceptibility of the radio equipment to an EMP field

and injection pulse, while in the receive mode.

COIFIGUMATION: Radio equipment on pulser floor, grounded to pulser ground

plane in the receive rode, protection devices on the power and antenna

lines. Pow.ered by an auto battery.

PUL SER FIELD: 50KV/M PHOTO: 57

POWER: 12VDC Auto Battery INJECTION: No

ANTENNA: On INJECTION: Yes

POWER PROTECTION DEVICE: GE MOV V36ZA80

BF PROTECTION DEVICE: UHF Coaxial "T"

TEST NOTES:
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TEST: F38T DATE: 8-9-85

DESCRIPTION: System 9 transceiver test in transmit mode with protection

devices.

PURPOSE: To test the susceptibility or the radio equipme~t.

CONFIGURATION: Radio equipment on pulser floor, grounded to'pulser ground

plane, in the transmit mode, prot#pction devices on the antenna coax and

between the hot and ground of the power cord.

PULSER FIELD: 50KV/M PHOTO: 52

POMER:. 12VDC Auto Battery INJECTION: No

ANTEXIM: On INJECTION: Yes

FOWER PROTECTION DEVICE: GE MOV V36ZA80

iF PROTECTION DEVICE: UH.F Coaxial "T"

TEST NOTES;
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TEST: F39R DATE: 8-9-85

DECRIPTIOM: System 9 transceiver test in the receive mode, no protection

on the ante mia coax.

PURPOSE: To test the susceptibility of the radio equipment.

C0FIGURATION: Radio equipment on floor of pulser, grounded to pulser

plane, in the receive mode, protective devics across3 the hot to ground DC

power line.

PULSER FIELD: 50KV/M PHOTO: 53

POWIER: 12VDC Auto Batterl INJECTION: No

AiTEPA: On AIJECTION: Yes

POWER PROTECTION DEVICE: GE MOV 36ZA80

iF PEC T7-IO DEVICE: None

TEST UOTNS:
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TEST: F39RI DATE: 8-9-85

DESCRIPTIONf: System 9, transceiver test with no protective devices, in the

receive mode.

PURPOSE: To test the susceptibility of the radio equipment.

CONFIGUJRATION: Radio equipment on pulser floor, in the pulser ground

plane, in the receive mode, no protective devices installed. Powered by an

auto battery.

PULSER FTID 50KV/M PUT: 54

POWER: 12VDC Auto Battery INJECTON: None

ANTENNA: On INJECTIOK: Yes

POWER PROTECTION DEVICE: None

VF PROTECTION DEVCE: None

TET NOTES.
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TEST: F39T DATE: 8-9-85

DESCRIPTION: System 9 test with no protective devices, in the transmit

PURPOSE: To test the susceptibility of the radio equipment.

IMOUIGURATION: Radio equipment on the pulser floor, grounded to the pulser

ground plane, in the transmit mode, no protection devices installed.

PULSER FTm.D 50KV/M PUT: 55

POWER: 12VDC Auto Battery INJECTION: None

A!ITENKA: On fl5J!=CTON: Yes

POWER PROTECTION DEVICE: None

HP PROTECTION DEVICE: None

TEST FES-
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TEST: F40 DATE: 8-9-85

DESCRIPTION: ASTRON VS-35 power supply test with protection

PURPOSE: To test the susceptibility of the AC to DC power supply to an EMP

field and injection pulse.

CONFIGURATION: Power supply on floor plugged into the SIOV AC Test Box.

SIOV AC Test Box plugged into the AC receptacle box. Powered by the

portable Honda generator (outside field).

* PULSER FIELD: 50KV/M PHOTO: 56

. POWER: AC 120V INJEC.TION: Yes

ANTENNA: No INJECTION: No'

* POWER PROTECTION DEVICE: SIOV AC Test Box

RF PROTECTION DEVICE: None

4 TEST NOTES: Power supply was upset and it recovered.
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TEST: F41 DATE: 8-9-85

DECIION: ASTRON VS-35 power supply test with no protection.

PURPOSE: To test the susceptibility of the power supply to an EMP field

and injection pulse without protection.

CONFIGURATION: Power supply on pulser floor plugged directly into the AC

recepcacle box. Powered by a portable Honda generator (outside the field).

PULSER FIELD: 50KV/M PBOTO: 57

POWER: AC 120V DJECTION: Yes

ANTENNA: No DIJECTION: None

POWER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None

TEST NOTES: Power supply was upset and it did not recover.
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TEST: F42 DATE: 8-9-85

DESCRIPTION: Honda EG 650 power generator te3t

PURPOSE: To test the susceptibility of the Honda generator to an EMP field

with lines attached.

CONFIGURATION: Honda generator in pulse field, running with AC power going

to a SIOV AC Test Box through a 3 wire power cord.

PULSER FIELD: 50KV/M PHOTO: 58

POkER: 120V AC INJECTION: None

ANTENNA: No INJECTION: None

POWER PROTECTION DEVICE: SIOV AC Test Box

' iF PROTECTION DEVICE: None

TEST NOTES: No problem noted
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TEST: F413 DATE: 8-9-85

DESCRI:PTION: Honda EG 650 Test

PURPOSE: To test the susceptibility of' the Honda generator to an EMP

field.

CONFIGURATION: Honda generator running in pulse f'ield without anything

attached.

PULSED FIELD: 50KV/M PHOTO: 59

POWER: AC 120V INJECTION: None

ANTENNA: No INJECTION: None

* POWER PROTECTION DEVCE: None

iF PROTECTION DEVICE: None

TEST NOTES:- No problem noted.
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TEST: F4 DATE: 8-9-85

DECRIPTION: Honda EG 650 test

PURPOSE: To test the susceptibility of the Honda generator to an EMP field

* and injection pulse.

*CONFIGURATION: "L" shaped AC injection antenna attachied to hot lead of

*SIOV AC Test Box. SIOV box plugged into Honda AC outlet with 6 foot 3 wire

cord. Honda running in pulse field.

PILSER FIELD:. 50KV/M PHOTO: 60

POWER: 120V AC fIJECTON: Yes

ANTENNA: No rIJECTION: None

POWER PROTECTION D9VICE: SIOV AC Test Box

V F PROTECTION DEVICE: None

TEST NOTM: No problem to Honda noted.
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" st'"5DATE: 8-9-85
< ToST: F45

DESCRIPTION: Honda EG 650 generator test

PURPS: To test the susceptibilitY of the 
Honda generator to an EM? field

and injection pulse

cIfIGMTIOK: "L" shaped AC injection antenna 
attached to hot lead of AC

receptacle box. Box attached to Honda generator 
through a 6 foot 3 wire

cord. Honda running in field.

FULSEK FIELD: 50KV/M 
POT: 61

P(ER: 120V AC 
IIIJrIK: Yes

£ TYMV : No 
I11JECTOi: None

POWER PROTEC DNICE: None

'F PROECTIOK DIMCE; None

TEST OTES: No problem to Honda.

i1
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PTEST: F416 DATE:, 8-9-85

D MiCrIPI Honda EG 650 Test

S PURPOSE: To test the susceptibility of' the Honda generator to an EMP field

arnd direct injection pulse.

COFIGURATION:- RV. shaped AC injection antenna inserted directly into the

"hot" lead of' the Honda AC outlet. Honda running in pulser field.

PULSER FIELD: 50KV/4PHTO 62

POWR: 120V AC IECTION: Yes

* * ANEU: No INJECTION: None

POWER PROTECTION DEVICE: None

af PROTECTION DEVICZ: None

kTEST NT: No problem to Honda noted.

~ 112



TEST: F47R DATE: 8-9-85

=29A-rITION: System 11 and Honda generator test in pulser, receive mode of

operation.

PURPOSE: To test the susceptibility of systc. 11 and the Honda generator

to EMP fields and injection pulse.

CONFIGURATON: System 11 plugged directly into Honda AC outlets, both in

pulse field. Both grounded to pulser ground plane, transceiver in receive

mode, Honda running.

PMLSER FIELD: 50KV/M PUOTO: 63

.(" POWER: 120V AC INJECTION: No

ANTENNA: On ON: Yes

IPOWER PROTECTION DEVICE: None

I PrTECTION DEVICE: None

STEST NOTES: No apparent problem to equipment
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TEST: F47T LAM: 8-9-85

DlSCRLP'TION: System i1 and Honda generator test in pulser, transmit mode

of operation.

PUROS E: To test the suseeptibility of both system 11 and the Honda

generator to an EMP field and injection pulse.

CONFIGURATION: System 11 plugged directly into Honda AC outlet. Both in

pulser field and grounded to pulser ground plane, transceiver in transmit

mode. Honda running.

PULZER FIELD: 50KV/M PWTO: 64

POWlER: 120V AC IJECTIOi: No

ANTEMDA: On INJECTION: Yes

POWER PROTECTION DEVICE: None

BF PROTECTION DEVICE: None

TEST NOTES: No apparent damage
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